
, le.. . . .. . ..t--”---.........

!

,,“.

ADVISORY COMMITTEE

.— —____ .

No. 740
——— ——. —-—

‘* ,.
i’

-“’

FO~ AERONAUTICS

?JEVELOl?MItNTOF FLOATS AN’13EQ~JIFIJENT

FOR RESEARCH IN PROMOTING IT

By Wilhelm Pabst

Zeitschrift f~r 11’lugtechnik und M.otorluf,t-schiffahrt
vol. 23, NO. 23, December 14, 1932

---%.,,:
-’+,..

Washington ,e,##@’‘J
LIarch 1.934

..@@w”@....=!=.
,,.,:..

d’

.—



‘Illlllllllllllhmlo[lllllllllllllll
31176014373964

I

II

~ATIoNAL ADVISORY fjo~!~ITT~E

... —- —— —.. -

TECHNICAL NIZMORANDUM
-..———.——_-

...1.- .1-.-,, .,,,

THE DEVELOPMENT 01’ FLOATS

3’OR AI?RONAUTICS

No. 740

,.. .—.

AND EQUIPMENT

FOR RIJSI!!ARCH13TPROMOTING Z!I!*

By Wilhelm Pabst

If one considers the float systems now in use one is
impressed by the extraordinary multiplicity of types, not
only in the methods of stabilization but also in the shape
of the floats themselves. This multiplicity of types is
certainly far from evidence of a high stage of development.
It seems more probable that ‘the multiplicity of technical
types for the saillepurposes indicates that lack of experi-
ence and thorough knowledge still prevents a decisive
jud.grnentas to this or that type. -

In the course of time increases in operating experi-
ence and. in knowledge, as a result of theory and research,
will mke possible an appraisal for which the bases are
today entirely lacking. In the following discussion I
would like to present, from the point of view of a research
engi~~e~r, the research methods which would make it “possi-
ble to accelerate this development radically while avoid-
ing errors aild saving money.

I can safely assume that the questions which must be
considered in coilnection with a float are known. It iS
a peculiarity of all these questions, take-off, landing
shock, drifting, mzu~euvering, stability, etc. , that al-
thou~;h they can be treated separately they, must always he
considered as a whole for each influences the other to an
extent which is not common in engineering. I need ‘only
refer to the questions of take-off resistance and’ landing
impacts. ,.

Consequently , in order to investigate a single char-
acteristic of floats, the take-off, the H.S.’J~A. was ~ln-
der the necessity of providing facilities liot only for the
study of the take-off resistance but also for the st.udy.,of
the drifting, uaneu.vering, and stability, and above all
for the study of landing impacts.
-------------------------------------------------------------------
*I! scl~\~i~~L~er~IeiitWiCkl-J.~~ rind.ihl”~ versuchstechnischen Hilfs-
mittcl. Z.F.!{., 3eccmber 14, 1932, Fp. 681-686.
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A furt~e,r peculiarity: of..-o,~t~of..of.,the float problems
w-nich, of cdtirse, ~hey””-sha”re tiith other proh~ems in the
field of research, op ,fl,~, ,is,.,that for..the-,development of
types a rather cons’id.eralle number of “special investiga-

,.

tions is necessary. This, necessity for studying a large
number of constructional forms, and for studying them in
sev,eral directions, for instance, with reference to take-
off, maneuvering, drifting, landing impact, stability, and
air”drag;’ inoider:to develop ;a.,sqccessful float, compels
tisiton-consider the economy of,such t’ests, frequently pure-
ly routinej especially when t~e”high” installation and op-
erating costs of” the equipment are considered., Otherwise

- ‘the ‘comprehensive experimental development of “a,float may
%e”~’fecked’”tin the high cost.

,,
In the following discussioil

-of.t,he s“eparate problems’ youwill also, see how we o.f.’t~e
H,S,V;A.. have “end.eavored”to reduce””the cost of testing ly
adayting the constructiofi of the testing equipment to more
extensive tests of the individual float.,- ,.
-.;,:: .’.”.

.,.,. .. . ,.;.,
,.”..”. .,.. :.,“.’.. .,,

“ llET~RMINATION Ol?TAKE-OFF JiE’51STANjE .“”
.,........ ,,.,..-.. . .. .

.;,,
.. ... ..

:T.hedetermin’ation”of the’ take-off perform;~nce” ‘by’’mo”Hel
tests may ‘be-assumed to be we’ll known. ~ sfiould l“ike to’
refer especially to a paper by Paul” Schroder (“reference 1“)
that discusses the determination of take-off performance
by” m“odel “tests in a comprehensive manner. ““

,.
,,,, .

-:Present-day towing tests of floats are no’t-a,,ble-for the
exact accb-un.t.taken. of the air forces” and the a“ir’motie”nis
that:are.exerted’on the float by the wings and control s,ur-
faces of the aircraft and that influence the dr,af,~and” trim
in a.,manner that- is reflected in”“the resistance of the float.
As, ‘the air forces and air moments are dependent not oiily on
the speed itself but also on the angle of attack, that is,
on the trim, it becomes “necessary in towing tests either to
coatr”ol the lift and momen~ in the’ir dependence on the
spe:ed “and trim as required “by the polar of t-he respective
aircraft and the additional

:
rope,ller. and control surface

“forc”es.and moments, or else ,0 make a ve~y large. ~umbe”r of
measurements for diff’e.rent lifts, and different moments and
later to interpola~e for theairplarie in question; “Let he
remark, briefly, that the first special r~ethod is very dif-
ficult technically but would very quickly give the take.
off performance for definite conditions of installation in
a given airplane. ‘The other more general rilethodrequires
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v,ery..,extensiv.e tests. but in ex~hqnge makes it possible to
..d,e,termine the .take.<,o’ff~fie.rf.q~mafig!~of any desired airplane
f,or.~anydesired c“o.nd.iti.otis.’o$.i.r~~..talle~ion..- -....,!.. ,. ,., . .’

.,, .,, ,., , .,, ,. .:.:.”’,:, ,, !.. .. .

.,..,..Int,f’he ..c.o,u”rSe”Iof t~fie,,~~,ere.’,has,,arisen fro”m the te,sfs
of S’ch.roder~qqd.sotto,.r.f”,a.comprorn~se .Betweeq ..thq...$.eneral
and :“tiitj..s.Q.,ecific“:mettio..~s. “..The.lift..i.spre~cri%ed for a.,,
sel”ect~d “t’rim”””ari&le,.”’ca”r~e.s.p.oridizikto,,t~hepolar, and ‘dur-
ing tke test run” this angl’e is “hel’d to by tiarying the “ap-
pl+eq .momeg.ts.. .Aft.er.,,test$ hayq. been.,.made at a series of
,,,~.~2&le9lt]clea,ctuai r.unfi.ing ~5.n~16.~fo~t.he’’giyen count.r,~lS.UT,-
f~”ce’moments”’can “hq’det,e~rnine.d,,,and,tihe,cor~espondiq~. re~.
Sis.$a.rices caq” be .t~?$ilatecl””to.,ascertain,,the take-off p@T-.,, .,:.,.
fortiance. . .. “.”:.,:..:,.:.-.,, :

..:’
,.” ,,. ,.
T,llenew “’test eqv,ip”menf~iri”,,the new Tank of ,,~heH.’.S,~.~i,A.

,.. :,.,,,:

“(reference, 2) takes acco,unt O* these previously ”applied:.,”,
methods in that runs can be made with the model free to
trim and during a run t,riti,r.odel can be set at the trim ,an-
gle for which the lift i; “given, “by shift ing’,a sliding ,,,

..

w’ei+~h.t. lioreover, the tes,~ iS made not by varying t,he”tio-
tient“’during the fun unt il ““tlic’desired trim angle is read,hed
but rather by predetermining the trim angle for which “the
lift is,,al so,.predet.e~mi,n~d,, in this ,way ruilning at fixed
trim anf;les “-cutfree ~o r~~e,,’and ““ineasuringthe mom~nt. .,

.,
Naturally, iilthe ena “it ,P~oufits’ito‘t]~esame ,thing but

t;~”elatter method @S iiipoitant ““practical advantage s., As ,
i-] contrast witli the ‘actu(al airplaile, stahiliz.ing momerlts
arc not preseut and even the runoi:lg of ‘a mo de-l in fixed

\ posit io~s favors. the. developne~t of .digturbing oscilla-
tier.s, particularly oscillat”~.”ensin pit”cli~the’ floats usu-
ally ruil quite unsteadily, which - especially with the very
l?.ri;e-scale models that are desirable - is very inconvei~-
ient, makes the setting at the m,ean trim angle very diffi-
cult and ti~u.s,affe,c.ts the measurement of the resistance.
Furthermore, a.t,high’spb’eds the “short time available for
,taking readings ‘may not ,always be sufficient for setting.
the correct ‘tri.tiangle. ,

,. ..., .,.,,. .’

Fi~ures 1 and 2 show the new test ,set-up,; - Lift ;is usu-
ally applied over the center sheave a. The .mome.n.t“can be
predet”ermi,ned for a run free to”.tr,i.m,$;~.s$~if’ti,ngjhe.,run-
“nf,ilg w..eight ,b .on t~.e moment. b,eam c,. .This .iiomen,t,heam. is
““pivoted OR, a slide,’ d- tha.t,co.~imove..on,a, v.erti.c~l r,ail on
ball-bearing “roller”s. TY.is uti~fieit pos”sible to obtain “a
convenient readi~z;<of t~le rise at actual ,scale e, And of
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t~+e,t,r.,iR,angl e at a mqgnified scale f. If it is desired
t“o iuti”’,at”fixed trim it is oaly necessary-to clamp the mo-::}&$#~~’ :‘:‘“

e’ati.:to the slide by a coupling arm g. The trim is,
then set by turning a threaded shaft h 3Y a hand crank,

.TJ?.s,.C’oy.eipt.is ne.asured by measuring, Or as proposed for
llie-futq,re, registering,... ... the difference in the journal
lo’a,ds,.’outhe tw”o sheaves, forward and aft, by hydralllic
c-qfi~s~ii.e’.qi- and the mercury manometer k.,... ... . ,’
.-,...,.:. : : .-.....’.,

“T..hqa~paratus has proven itself satisfactory for t.lie”

.~{~~O$~~S intended. Subjective influences such as the man-
u’”{~~~,.ssi,>lof”’the test personnel are very largely neutral-
i-q.ed’,.ti.n~the ilotably quieter condition of the v.odel, freeL,.’.
to rlsey’ makes possible the accurate measurement of the
resistance even at high speeds. The great rapidity of
mqa.s.u~~e~)e:nthas been especially advantageous. It was even

“ ~’oss~hle.,@t quite high:.test speeds to nake observations
at ~t,liie~e,.OX four diff,er~~entangles. At constant lift that
m,e.~n,s,t,ti’’at;’’,s~eralalw$ng ,fl~ettingscan be studied simu.ltaile-
‘ously, “a’n.~’,~tktiftil~re.for.e‘in the sane testing time as %efore
..=+$le~i~;~v!,ce 3.s lerge a “program of tests can be carried
out,. :,-‘“.;:.”,,

,,... .
“It kia.ybe mentioned that the weight of the moving parts

of this ‘elpparatus is no ‘fjreater than when running free to
trifi and that the friction of t-he slide, thaoks to suitable
construction, can be neglected. Iil the design of this a,p-
p,aratus Liessrs, G~rrissen and vail der Smissen supplied val-
uable cooperation.

““TH,EDETERX13JATION 03’ THE ;,bLNEWJdRIl?GCHARACTERISTICS

OF THE FLOAT

It i’s’required of the seaplane that it maneuver satis-
factorily on the water, that is, that in a moderate wind it
shall taxi on any course with course stability and shall be
able to change its course. It appears more important that
the aircraft shall be a-tileto drift satisfactorily, that
is, that with a free rudder and en~;ines stopped, it shall
head into the wind- of itself, just a.s ~ sailboat must be
weatherly to avoid %roac’ning to and rolling over, that is,
with rudder left free it ml~st head iilto the wind. The be,-
havior of the aircraft wk,iie bein;< towed is also of in’:-~ ~
terest. , ,,

.,.
,...

.’. .,.. .....

..-
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.,. . .“’ ““ : -“’”..“.,,..1 .. ,“, .! .’,
,,:,:..<.< If on-e‘linii.t5oneself to “t-he~ap.p”roximateappraisal ,
deter~minat<&o~+&~nd poss ibl e “im~rdv”e”rnent“m’f-“-the:rnaneuveri’ng.-=?.,=...-.e -,,...”.
characterist ~cs- of”“a de-si~~n’in the.”kta”tic condition, that
is, steady taxytng on smooth water., elementary mechanics
at once determines the conditions. To begin with the vec-

“~jt:dtiialsum of’ all the air and w.a”teru?orbe.s that. are exert-
ed-.’on‘the‘.fl’oatand seaplane .mu:st:.he.”.:zero.:.-.T’he’air :,forces

.-%vT~ethe p rop”ell’er thrust and :t.h.e a.e”~.odynam””ic..drags that ar e
‘Sxerted by’ the “resultants. :fram:w.iri”d‘and air spee,d...;. The..:
-fulfillment of,these requtkemendis requires that w,it”hlat-

‘“.:eral w’in”d.components the.r.e:shall: “also he. lat,eral .opp’esing
‘“!.forces on the float. TO .g:en:eratethese lateral. mateT ~ f

forces the aircraft must ‘m~k,e.Ie.’ewayso that the water “’
f lows at ‘an angle against: th”e’flost ‘and .thas produces %lle
lateral” f“okces required by;t:he preceding conditions. T“he
conditi%n “of directionally: stable (:cours”estable) taxying
also requires that for a ‘possible lateral movement of the
rudder the sum of all moments, both the water and air force
moments , shall be zero aiid that the derivative of the mo-
ment with respect t:o“the “course angle shall be negative.

. ..

The Towing Bas.i-ritherefore is confronted with the task
of detcrm.ining the .tlir’e’ecomponents of the horizontal wa’ter
forces that act .onfthe flbat ‘as “the water flows against it
at different “an.glensat””various speeds and possibly also at
various transv~rs.e and fore-and-aft w.oments.’ These figures
make it possible; if” the required air forces on the parts -
above water also’.:ar’eknown from wind-tlln.nel tests, to ob-
“.tain the drift angle and the necessary rudder setting ‘four

““a prescri bed. p’ropell er thrust and covrse relative to the”
.“.wind and “in addition; to determine the course s’tabi”lity.
--‘and ma”neuver,aliility. :;.” ..{. ,.
,. .,. :.: .’

Simple as the mathematical statement of the problem
is , the actual experimental and mathemat ical solution of
the problem is just as time-consuming and expensive, for
the different. poiisib”ilities of obtaining a Iiet.termaneu-
verability by variations of throttle and ,movements of rud-
der or elevator must be taken into account, not only in
tile,”model bas”in but most of all in the wind t~lnnel, by a
very large number :of series .of tests. Howeve”kijit ‘is”pOS-
sible to derive coefficients from the experimental later-
al forces and yawing moments, taking account of the later-
al areas :of..the:parts above water ,a.nd.of the rudd:e:ti.of the
aircra-ft , that taken togetlier with experience. ‘wi”b,h:cs:imi~!
.l&r aircraft make it possible to render an. opiniofi as:.;ko.:
whether the float design under consideration will have good
or bad maneuvering qualities.
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It”’seems doubtful whether the. pro%len justifies, such
“+~aborate wind-tunnel t“estsj especially because the s~mple
fi”ttiilgof a water rudder will ibprove the maneuvering
qti~lities so greatly that they will satisfy even severe

‘ileilands.
-,,... ... .
,,::., ,.

It seems much nore in~’or”,$:antto investigate the drift-
!,.’iiig of k“eaplailes be’caii’se,the ‘safety of the aircraft de-’,..,

p?il?s,,~n:~~}} ‘to:a-~higli‘d”egr”ee~ The mathematical require-
rne~is~i”ii-the; s~ti”eas for ‘hati”etitiering,hut it is necessary
td’idti’~~hb:~rndd~~stern first ‘at various angles of yaw be-.. ..
caus’&:tli6 seaplane drifts a.’st”ern.‘ Here the measurement of
the””:yatiiilg”’moment and tile resistance would suffice to check
%~e ~’tiibi~”ityrequirements and”to determine the speed of
&rift ing.% Aerodynamically the ‘p%obleii is considerably sim-
pler:”and the pract’idal’ execution of the investigations
is,:entirely possib~e and is:recommend. edfor new designs,

‘>:’especially in connection wit-n investigations of stability..,...: .,’

Fig”ure 1 shows schematically the’apparatus of the
H, S.V.-A. for measuring lateral forces; figure 3 is a pho-
tograp~ of it. The float model is fitted with a so-called
model head (1) that carr~es a ’horizontal bar (m) that
is adjustable about t’he vertical axis. This bar is guided
so as to be in the direction” of ~otion by the guide bars (n)
w,liic~lare also used in the ordinary towing tests. The guide
bars are fitted in such a. manner that they can move later-
ally and, if t-he model ‘has been set at an angle of yaw, 3y
adjusting at the model ~e~d, they support the forces for-
-ward and aft on hydraulic capsules (o) . A special advan-
tage appears to be tlia.t the lateral force tests can follow
directly after the take-off tests without altering the test
apparatus and consequently by better operation of the tow-
ing basin and tke avoidance of fitting new apparatus, time
aud money can be saved to the advautage of a more compr-e-
hen.sive test program,

TEN DETERMINATION OF LAi’iDING IHPACT..

Two years ago I had the honor of reporting to you re-
garding work on this problem. .,,,Permit :nG,to refer to it
here (reference 3).

Ex~erine~~tally the croblem is xot so simple because,
the model tests should b~ conducted ~~ot according to ,’,.
“I?r’oudelsLaw but accordiog to C.5~.lcliy~sLaw of Similarity,
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..t:la$ , :among, other thing s.,,:requires an elastic similarity
bet~.een.nodel a.,nd.full s~?e, which can hardly be accom-.
plished practically witk~ models of the usual” scales. “The
recognition of this led to full size tests on actual air-
craft., The forces at take-off and landing in a seaway
were measured using a stress recorder especially designed
for the purpose. It was found possible, along with the o%-
tain$ng of nuner$cal results, to check theoretical conpu-
t,at,$~nsto a qertain point as well as to draw conclusions
.as.,t.o”the valldit.y of assumptions made for. the com.puta-
,ti.ons. Above all, the tests’ produced .suggestions for the
further treatnent of the problen. -

..,, “..” ;,
,,.. .However valua%le and qeces,sary the experire:ital possi-

..!,bilitY 5.s of making full size:,test$, it is. equally unsatis-
factory ifone is restricted to it alone. .,Apart from the
high costs, the experimental difficulties and also the.risk
to personnel and machines, the uncertainties of the exter-
n:~l conditions, for instance, seaway and method of landing,
impair the experimental accuracy of full size tests, espe-
cially. if one desires;,to learn, for exauple, if and by how
much one qr the other form of bottom or float ~Construction
redl~ces.the landing shock..or if one desires .by systematic
stress ~leasur.ements to reduce the weight of a float con-
struction. T]lere Conseqllently arose t-ne desire to produce
methods of testing that, based upon the laws of similarity,
could give the information required for the development of
seaplane floats.,exzctly, quiccly, and cheaply from labora-
tory tests. .

,,.
The theories used in the theoretical analysis had been

shown to be admissible by the full size tests and could be
used as a basis for the proposed model tests.

It can be imagined that the heavy landing. impacts con-
sidered in the assumptions as .to loads are.produced by a

\

part of the planing bottom striking the water, normal to the
ksel with simultaneously uniform velocity over the whole

,;
\

area. With the help of this theory and somefurther con-
/,- siderations the problem can be divided into:
‘~
!
/

:. :.
;1. The determination of the impact forces, pressures,

+

/

and stresses produced by the vertical dropping., of a cais-
,~ son constructed similarly to a full-sized floa,t ,with pre-

determined bottom areas under impact
f,

and. at vario’qs speeds
of impact. ..“.
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‘.;t,t-Q:o‘The.rie’t~jrm,inatiou’of, the .11bot t,om length under im-
pact’i’’andthe: !’s~ee:dof impact as -related to seaway and
met~hod.:.of’.landing’~in full scale or in model basin tests.
......”.... ...”.,.,,..~..... . .....,

“;~Th&‘drop-test ing apparatus (fig. 4) is iut.ended f,or
itr~t West’s”. .,.

u~:{,-;,:.,,(,;,.: :;. ,,.,., ? :.!:”... ...
-~;...’!4e:~l’s~s.oii’~onstr~ucted like a full-sized piece from
&W@~Ttii~dj:-s~e”ctlotiofthe float ‘oein~ s,tudied, the length of
wh tdfi::-”con-Wespond.s to the length of ...botto.,lof the r.lost un-
d%~r”i’mfict:in ‘a.“{efinite seaway, is dropped onto Lthe water
surface from different heights in such a man-ner that the
keel or the whole bottom area strikes the water simultane-

“.:o~#ly ;“‘J!!llie~caisson, ””’ha.ving’tl~e weicht of the full-sized
-:’:iloat’is:;ioaded to dorr.espond’%ith the gross weight of the
a:i.rcraf~ W’it”:ha definite spring system interposed. The

~~:”s”prings“correspond to the Iiatural elasticity of the air-
craft. ,::.’

.

The weight slides in a guide. The determinant ion of
the impact forces is done by recording the shortening of
the springs on impact. The speed of descent is determined
by plotting a time-distance curve. The description of fur-
ther details must remain for a later publication. However,
I would like to state that the struc~ural development of
the design was in the ha.qds of Mr. Gorrissen.

With this equipment we hope to be able to clear up a
series of important quest ions.- Primarilyj comparative-
measurements are to be undertaken to check and complete
the theories regarding the influences of bottom form, di-
mensions, landing speeds, mass distribution, elasticity,
structural arrangement , and materials.

-. Studies of the strength of float structures are an-
other extensive and important field, for the purpose of

:“”making .it possible, by means of a better use of materials
to construct the float either stronger for the same weight
or lighter for the sane streilgth.

Primarily bottom pressure recorders and stress record-
ers will be used”, both of which work on the scratching on
glass principle, that is, the t:end.ingof the rfieasuring
disk or the eitei~sion of “the naterizl is recorded .by’a“ “
scratch “on’s revolving plate of ;;lass a:~d later interpret-
ed under a microscope (jigs. 5, 6, and 7).



~:’:In:’c6nne.ction.’ with the strength computations for sea-
planes, there ‘is still lacking a knowledge of the length
of ‘bot~tiornund’er’impact and the angle of impact as affect-
ed:by t’ne seaway -and the.type of landing. With certain
pr”ecaut ions , tests in a model tank will answer if, - as in
the H.S.V.A. - a wave-ma-king device is available. As the
quant.tties to be obtained depead principally on” the geo-
metric .re.lation.sio”.fthe seaway and the dynarn~ properties
o.f.:th”~,ai~rplane;,. Ixxt elasticity plays hardly .ailypart,
model tests in a tank even at”’small scale are feasible.. ,,..
If “.1am as yet unable to demonstrate it, nevertheless th’e.
development of this type of test is desirable as only mode-
1 tests make it possible to make predictions regarding
impact lo”ads, for instance, on supporting structure,
wings ,

stub
etc. , and their most favorable location.

There still remains a large field forfull size tests.
Above all, the necessity for also checking the converti-
bility of model tests led the li.S,V.A. to propose full
size tests. In these again stress measurements are re-
quired.

Figure 8 shows a device developed by the H.S.V.A.
that records on a glass cylinder by means of a diamond.
I need not discuss the fundamentals of the method again
(reference 4). As this device was intended mainly for
tests on ships, empiiasis was placed on a long period of
operation as well as great sensitivity. Accordingly, in
addition to direct recording without levers, recording
with a lever transmission is also provided, w-nich makes
it possible to reach the same sens~tivity with steel as
with duralumin with its small modulus of elasticity. The
lever trans””mission has demonstrated itself to be entirely
practical in measuring landing impacts, hence at ratlier
high frequencies.

Special importance has been attached to:.simple and
light construction as well as good serviceability. The
attaching points lie close above t“he knife edges so that
any distortion of the “device in fixing in-position is
avoided. ..

..,,
I would like to discuss more completely another and,

.

as it seems to me, more substantial a“id in the considera-
tion of float problems. In the west varied problems of
seaworthiness one is concerned with tile idea of seaway.

,.. ,“........ ., ....
..,;..;7 ,:...”,:

— —



.. ,.:..:.;.; T,he;.0,s,$ im,a~ion of sea?ay, as. it .:h.aa...b@etakenken over
fr:cvn,.,:svrfa:ce :ltavi’gation, does not seem:torne,”~o %e sat is-
f%j~tar.~,any ‘longer-for ,seaplaneso Thes:e seaway figures
requi;tie:.a:t::least.aclear’ @-efinit ion, p,eyhaps which seaway
:figwre shcmld:cor re”syomd. to certain def inite wave heights ~
either. mean o.r maximums, :..andwhich wave lengths should be
co-nsidetied as normal~’ :+ep.art ur es from the wave lengths
s“hotildtlzen be indicate d,’b.ythe seaway figures with
IIs’h Q?$t:!!’.;: ‘!ver~...shor”tt’, !longl~ , or l’very long”. Above all
we .ne.ed.~s.u~h:a”,d.efi..nitiQ”r!of seaway if we are to make sea-
mo:tithi.ne,ss::tests in ..tbetank a~d are t.o make the seaway :
.dm,nre.sp.ondt o It’he~inodel ● ‘“;:-

.!,. ..,:,,.. ,., . . ,..,
,j,:.,.~.,s~~way measuring .d,&vice ,~hat .:~as been designed a.~?d
developed ~y, the writer ~q two :$oyms.may serve, for funda~
meatal studies of this kind, as well as for supplementary

.<~ests,,;~ full-scale work. .. The principle of the device is
as f~>l.aws: -.,,. ,.

!.-.., ..;. ~.
..l,.,. . ,,....

......A buoy, anchor~d o~”’secured tQ in .accompany ing. c~a$~,
floats on the surface. This ~~loy will iol low the movements

of the water surface and rise and fall corresponding to” the
waves. TO record the motions, of.~$bis buoy it is necessary
to have’a fixed point, which is-.dif<~i~ult to create in v~ry
deep water.

..
,,,,..,..,l..,....,. .-,;: i.

\;.....
The difficulty is avoided by making ns~ of the fact

that disturbances of the surface die away rapidly downward
and at a certain distance below t-he surface, are practi-
cally zero. Accordingly a pressure measuring device is
suspended from the buoy (fig. ‘3) and follows the movements
of the buoy. Now as the pressure on the measuring device
is not affected by the motion of the water surface, if the
cable is long enough, the pres,sure differences measured
are proportional to the static pressure heights, that is,
to the movements of the device with the buoy and hence the
wave heights. From the variati?n of the press~~res with
time the wave lengths can redetermined directly.

Two devices have ‘been developed by the writer accord-
ing to this principle, of which the one, built by the DVL,
records directly by scratching on glass ar.clhas a clock-
work drive; the other, developed at the H.S.V.A. , is fitted
with electrical remote indication so that even with a more
exposed buoy the -ivaveheights can tie dete.?mined~

,.,,...,.,..~.. ,.. .....
Herr Dipl.-Ing. Mewes tested the DVL device on the

]~~ggel-see near Berlin, and determined its usefulness and
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acinzr”ady of- indication. . To him and to’ the DVL, I am in-
ds,bted for=,couy~eousl,y, supplying figure&””10 and 11.

. .
!,....,.’Tie .H.S.V.A. device (fig; 12), that “de~ends on the

‘.;u!~riationsin resistance, With the flow of a-current
..:”tihro~g~an electrolyte, was tested in the “towing basiri in
an:artj.ficial seaway. Again the indications were correct.

,:,.-”~: ?,.,,,,.. ,.
Further details must wait until later,. after we have

made a greater number of readings with the. device. We hope,
in this manner, to supply the basis for a clear definition
of seaway.

“.
In closing, let me point out briefly the”objectives

that at present stand in the foreground of the subject of
research on float systems.

The possibility of determining in advance by model
tests the get-away characteristic-s of a design mill avoid
the disagreeable sur~)rises of earlier days. Why, the take-
off problem itself might produce hardly any difficulties
if the form did not have such a great effect on the loads
011 the float as well as on the whole aircraft. The in-
creases in wing loadings and therewith of landing speeds,
have mo~e and more led to. endeavors to reduce the landing
impact of t’he previously common fl,at bottom. The planing
bottom has been.given a vee form which, however, with the
higher propeller thrusts of modern aircraft did no impor-
tant harm, but which produced heavy spray. Changes in the
bottom intended to overcome this, for instance, fillets
or wave-deflecting shapes or the like, again increase the
impact in a manner previously ‘unknown. Other methods .foT
the same purpose are longitudinal steps, springing of the
float struts or the bottom.

To provide fundamental information that will ‘mtike
possible a favorable compromise between ‘“landingimpact and
planing resistance is tile immediate problem in experimental
float development.

I?or this purpose the dropping tests with the equip-
ment described above will serve as an extension of the
planing-surface tests made some time ago (reference 5).
The planing-bottom forms found suitable will then be ex-
panded to floats by systematic tests, in which account will
be taken not only of take- off characteristics but also of
drifting, nianeuvering, and stability.
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-v: ~tlther .inportant questions can be clear.tid“tipwith the
test e.qtiipment that has %een: iie.scribed. W “l-ropethat bi
such comprehensively planned systematic float tests , it
Will: be:p.o!ssible to promote development -do.ri.k.iderablyand
to app.!!mach nearer to the fima”l~ object.i’.ve”~of’ “the seaworthy
:~kap!latre‘;a.e~.r.-odynamical 1y “on a pa~ w’i’t~~“t~lie”landplan e, w it,h-
.ba.tt’-h“awim%.;’:had.accidentally” favor”abl.eOr unfavorable re-
sults in operation with one or the other float leading the
xl.evelopmjent:a s.t~ay.!”

,>:..:T:],’t‘!” ..,,,..“...

J-:.’::’;.:.”:””.““”-”’,.... .,

Translation by Starr Truscott, ‘“””
....

National Advisory Committee
for Aeronautics.

.,.
,. ..... ,,,

.“ .,.,
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Fi,gare9.-Diwam showing the method of meaeuring @@away.
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Figure il.-Wave height reoord.
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Figure 3.Apparatus for
measuring

transverse forces.

Figwre 2.-!l?estapparatus
for take-off

investigations.

Yigure 4.-Drop teot apparatus
for study oflaading

impact.

Figure 5.-Bottom pressure
recording device.
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Figure 7.-l3ecordingextensometer
for short gauge lengths.

Figure 8.-Extensometerrecording
for a long period.

Figure 10.-
Seaway
measuring
device
with
direct
recording
(D.v.L.).

Figure 12.-Sea~ measuring device
with remote indication

(H.S.V.A.).
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